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UTILISATION OF A SPECIFIC SUBJECT THESAURUS IN C O M P U T E R - B A S E D 
IR SYSTEMS : A CASE STUDY 
P G JOSHI 
L i b r a r y & Informat ion S e r v i c e s , Bhabha Atomic R e s e a r c h C e n t r e , Bombay 
The L i b r a r y and Informat ion S e r v i c e s , Bhabha Atomic R e s e a r c h 
C e n t r e , has developed a c o m p u t e r - b a s e d in format ion s t o r a g e and r e t r i e v a l 
s y s t e m . The INIS: T h e s a u r u s (Rev 8] is used as an indexing tool for input 
p r e p a r a t i o n to this IR s y s t e m . The diff icult ies encoun te r ed due to local 
r e q u i r e m e n t s a r e d e s c r i b e d and the eff iciency of u t i l i s ing INIS : T h e s a u r u s 
at local level is d i s c u s s e d . 
1 INTRODUCTION 
T r e m e n d o u s growth in the volume of 
publ i shed l i t e r a t u r e in the field of sc ience and 
technology has r e s u l t e d in an u rgen t need for 
in fo rmat ion con t ro l . C o m p u t e r - b a s e d in for -
ma t ion s t o r age and r e t r i e v a l s y s t e m has b e -
come an e s s e n t i a l tool for speed i e r in format ion 
d i s s e m i n a t i o n . With this in view, L i b r a r y and 
Informat ion S e r v i c e s (L & IS), Bhabha Atomic 
R e s e a r c h C e n t r e , T r o m b a y , e m b a r k e d on 
c o m p u t e r - b a s e d informat ion s t o r age and re-
t r i e v a l a c t i v i t i e s . L St IS, being the national 
cen t r e r e s p o n s i b l e for input p r e p a r a t i o n for the 
In t e rna t iona l N u c l e a r In format ion Sys tem 
(INIS), p r e p a r e s input in m a c h i n e - r e a d a b l e fo r -
ma t on pape r tape and u se s INIS t h e s a u r u s as 
the s t anda rd tool for indexing the i t e m s . The 
s a m e INIS t h e s a u r u s is a l so used for the local 
c o m p u t e r - b a s e d in format ion a c t i v i t i e s . 
2 LIBRARY & INFORMATION SERVICES, 
BARC 
The L i b r a r y has a ful l - f ledged docu-
men ta t i on s e t - u p offering s e r v i c e s , such a s c u r -
rent a w a r e n e s s s e r v i c e s , SDI, compi la t ion of 
subjec t b ib l i og raph ie s e t c . The C o m p u t e r 
Unit has in i t ia ted a few c o m p u t e r - b a s e d infor-
ma t ion s t o r age and r e t r i e v a l ac t iv i t i e s and has 
developed a sy s t em, namely , "Automat ion for 
S to rage and R e t r i e v a l of In format ion (AFSARI)", 
(1) which is used for compi la t ion of a c u r r e n t 
a w a r e n e s s s e r v i c e : "B ib l iog raph of C u r r e n t 
R e p o r t s " (BCR) (App. 1). The C e n t r e is 
engaged in c a t e r i n g to the in format ion needs of 
not only BARC s c i e n t i s t s and e n g i n e e r s , but 
a l s o extends its s e r v i c e s to the s i s t e r i n s t i t u -
t ions under DAE, and finally plans to s e r v e 
o the r sc ient i f ic ins t i tu t ions and o rgan iza t ions 
in the coun t ry . With this a im of pa r t i c ipa t ing 
in v a r i o u s nat ional and in te rna t iona l p r o g r a m -
m e s , i t i s n e c e s s a r y to s tep into c o m p u t e r - b a s e d 
IR s y s t e m s to a s s u r e speed, a c c u r a c y and con-
s i s t ancy of the s e r v i c e s r e n d e r e d . The IR sys-
t e m s b a s i c a l l y cons i s t of t h r e e m a j o r o p e r a -
t ions : 
1 Input p r e p a r a t i o n 
2 P r o c e s s i n g 
3 Output d i s s e m i n a t i o n 
E a c h i t em to be included in the s y s t e m 
(input p r e p a r a t i o n ) is ana lysed for i t s subjec t 
contents along wi th i ts b ib l iograph ic de t a i l s . 
The va r ious subjec t t h e s a u r i developed a r e ex-
ce l lent s t anda rd tools for subjec t ana lys i s and 
indexing. 
3 INDEXING 
Indexing is an in te l lec tua l p r o c e s s which 
a n a l y s e s the subjec t content of the p iece of in-
fo rma t ion to be included in any IR s y s t e m . 
T h e r e a r e v a r i o u s methods of indexing, such as 
Uniterm indexing, coord ina te indexing e t c . The 
p o s t - c o o r d i n a t e indexing s y s t e m s devised by 
Bat ten, Co rdonn i e r , M o o e r s and Taube a r e 
m o r e flexible than the t r ad i t i ona l c l a s s i f i ca t ion 
s c h e m e s and a lphabe t ica l subjec t ca ta logs , as 
t h e s e avoid l i n e a r s equence , and r evea l all re-
la t ions by m e a n s of combina t ions . 
The convent ional ca ta log indica t ing c l a s s 
r e l a t i onsh ips once for all a r e the e x a m p l e s of 
p r e - c o o r d i n a t e s y s t e m s . S y s t e m s which allow 
manipu la t ion of concep ts at the t ime of s e a r c h -
ing a r e p o s t - c o o r d i n a t e s y s t e m s . To avoid 
fa lse combina t ions , the f i r s t p r o g r e s s i v e s t eps 
w e r e t owards the p r e - c o o r d i n a t e d head ings r a -
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t h e r than using unit t e r m s ; the fu r the r s tep to 
avoid fa lse combina t ions was the p rov i s ion of 
l inks . The following example (3) i l l u s t r a t e s it. 
" C o r r o s i o n of s t a i n l e s s s tee l by sodium. 
P h a s e d i a g r a m s of b e r y l l i u m - l i t h i u m f luor ides" . 
To avoid fa lse d r o p s such as " c o r r o s i o n 
of s t a i n l e s s s t e e l s by b e r y l l i u m f luo r ides" , the 
indexing will have two l inks . 
1 C o r r o s i o n 
S t a in l e s s s t e e l s 
Sodium 
P h a s e D i a g r a m s 
Be ry l l i um f luor ides 
L i th ium f luor ides 
But in ca se of a subjec t such as "Des ign 
of digi ta l c o m p u t e r s " - the d e s c r i p t o r s Digital 
c o m p u t e r s & Design both will be in the same link 
and will r e t r i e v e i t e m s d i s cus s ing the use of 
"Digi ta l c o m p u t e r s in v a r i o u s a s p e c t s of design", 
which is not r e l e v a n t . In such c a s e s , l inks 
alone a r e not s a t i s f ac to ry , A l a t e r deve lop-
ment to avoid such false coordina te is the ro le 
ind ica to r - a syn tac t i ca l device that i nd ica te s 
the r e l a t i onsh ips be tween t e r m s used in indexing. 
Thus , the use of the r o l e s , l inks and the judi -
cious p r e - c o o r d i n a t i o n toge the r r educes the 
noise to the m i n i m u m at the t ime of r e t r i e v a l . 
4 INIS THESAURUS 
The In te rna t iona l Nuc lea r Informat ion 
Sys t em (INIS), IAEA, h a s developed i t s t h e s a u -
ru s , - the INIS: T h e s a u r u s as the s t anda rd tool 
for indexing of INIS inputs at va r ious nat ional 
c e n t r e s . The INIS T h e s a u r u s (Rev. 8) is a l s o 
used for indexing our BCR input data . The t h e -
s a u r u s inc ludes index t e r m s out of which 13, 675 
a r e accep ted t e r m s , and 3 , 896 a r e forbidden 
ones . The cove rage of subjec t field is nuc lear 
phys ics and r e a c t o r technology in g rea t depth { ), 
and a l s o includes r e l a t e d topics as gene ra l 
phys ics and a s t r o p h y s i c s , isotope technology 
f ab r i ca t ion and use of nuc lea r m a t e r i a l s and 
i n s t r u m e n t s , r a d i o c h e m i s t r y , radiobiology, and 
a d m i n i s t r a t i v e and legal a s p e c t s of m a n a g e m e n t 
and cont ro l of n u c l e a r ene rgy . 
The t e r m s in the t h e s a u r u s a r e a r r a n g e d 
in a lphabe t ica l sequence and with each a lpha-
bet ic en t ry , a "Word block" containing all the 
t e r m s a s s o c i a t e d with i t a r e d isplayed. 
The r e l a t i onsh ips a r e indicated by using 
BT , NT to indica te b r o a d e r t e r m s , n a r r o w e r 
t e r m s e tc , 
BT = B r o a d e r T e r m SAMPLE WORD BLOCK 
NT = N a r r o w e r T e r m 
RT = Rela ted T e r m NUCLEAR POWER 
PLANTS {2, 0 3 9 : 2 , 059) 
n u c l e a r power 
s t a t ions 
t h e r m a l power 
p lants 
power p lants 
offshore nuclear 
power plants 
power r e a c t o r s 
Use = Use 
UF = Used For 
SEE = SEE ---
OR = OR 
SF = SEE FOR 
 
UF 
BT1 
BT2 
NT1 
R T 
5 SALIENT FEATURES OF BCR DATA 
BASE 
As BARC is engaged in r e s e a r c h and 
deve lopment in the field of nuc lea r sc ience and 
technology, in format ion r e q u i r e m e n t s of BARC 
s c i e n t i s t s differ f rom those of the u s e r s of the 
INIS. The e s s e n t i a l d i f ference be tween input to 
INIS and input BCR as follows : 
a) BCR c o v e r s only the r e p o r t l i t e r a -
t u r e , and it is v e r y difficult to have a c c e s s to 
this m a t e r i a l . 
b) Secondly, m o s t of the r e p o r t l i t e r a -
t u r e conta ins highly specif ic e x p e r i m e n t a l re-
su l t s and de ta i led in fo rmat ion r equ i r ing pin-
pointed d e s c r i p t o r s to ana lyse the subject . 
c) Our compute r p r o g r a m s have l imi -
ta t ions of the m a x i m u m of nine d e s c r i p t o r s to 
d e s c r i b e the subject of a document . 
d) The l imi t of nine d e s c r i p t o r s includes 
the b r o a d e r t e r m s a l so , as we do not have up-
posting p rov i s ion in our p r o g r a m s . 
e) The data ba se has to c a t e r to the 
in format ion needs of the BARC s c i e n t i s t s . 
f) F o r example , BCR data ba se includes 
all the documents deal ing with l a s e r s and m a -
s e r s in gene ra l w h e r e a s INIS has p rov i s ion 
only for l a s e r appl ica t ions for t h e r m o n u c l e a r 
dev ices . Hence , all the documents deal ing with 
l a s e r s a r e ca t ego r i zed under A 1 4 : P l a s m a 
phys ics and t h e r m o n u c l e a r r e a c t i o n s , for our 
p r a c t i c a l convenience . 
BARC sc i en t i s t s r e q u i r e documents on 
genera l cell biology a l so , which a r e placed in 
the c a t e g o r y C l l : Effects of ex te rna l radiation 
on b i o c h e m i c a l s , & cell & t i s sue cu l tures , 
g) BARC s c i e n t i s t s a r e a l so actively 
engaged in the f ields such as : E lec t ron ics and 
E l e c t r o n i c s E n g i n e e r i n g ; Vacuum P h y s i c s ; 
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S e m i - conduc tors ; Nuc lea r M e d i c i n e ; Water 
C h e m i s t r y ; Biophys ics ; B i o c h e m i s t r y ; Sur-
face P h y s i c s . In these subjec t a r e a s , t he re 
a r e c o m p a r a t i v e l y l e s s number of d e s c r i p t o r s 
ava i l ab le in the INIS T h e s a u r u s . Vacuum phy-
s i c s p a r t i c u l a r l y poses a number of p r o b l e m s 
and this is an impor tan t subject a r e a f rom our 
point of view. Hence , we have made some va r i a -
t ions to m e e t our needs . 
6 INIS THESAURUS AND BCR DATA 
The f i r s t impor t an t point for cons ide ra -
t ion is that the INIS T h e s a u r u s is m e a n t to s e r v e 
in t e rna t iona l r e q u i r e m e n t s while the BCR data 
ba se is for c a t e r i n g to the in format ion r e q u i r e -
m e n t s for BARC s c i e n t i s t s . C e r t a i n addi t ional 
d e s c r i p t o r s have to be added for indexing the 
BCR data . F o r example , to c a r r y out r e s e a r c h 
in a p a r t i c u l a r field of s c i e n c e , one m a y b e 
i n t e r e s t e d by knowing the e a r l i e r work done in 
that field, we a l lo t the d e s c r i p t o r " P r o g r e s s 
Repor t " to such documents which will r e t r i e v e 
documents deal ing with all the e a r l i e r work done 
in the field. Hence , for such va r i a t i ons we have 
ma in ta ined our own au thor i ty file. 
S imi l a r ly , for topics dealing with l a s e r s 
and m a s e r s in genera l , we need some m o r e d e s -
c r i p t o r s than those included in the INIS T h e s a u -
r u s . To index our va r ious p ro j ec t s , some des-
c r i p t o r s with high speci f ic i ty a r e to be added. 
This type of va r i a t i on is e s sen t i a l to some ex-
tent, 
61 Sample Study of Var ious Top ic s Under 
Which V a r i a t i o n s a r e N e c e s s a r y 
In the field of c h e m i s t r y , m a n y of the 
specif ic n a m e s of compounds a r e not avai lable 
In the t h e s a u r u s and the document is to be 
indexed under the gene ra l name for the group 
of compounds . 
In the field of botany, c e r t a i n t rop ica l 
plants a r e not included in the INIS : T h e s a u r u s 
whe rea s the r e s e a r c h work i s being c a r r i e d on 
such p l an t s , e . g . Guavas , Ba ja ra , J a w a r , Tea 
plants which a r e of impor t ance to Indian envi-
ronment and hence , we a l lo t such d e s c r i p t o r s 
of high speci f ic i ty and ma in t a in an au thor i ty l i s t . 
Difficulties in indexing a r e p r i m a r i l y 
faced in the f ields such as e l e c t r o n i c s , vacuum 
phys ic s , s e m i - c o n d u c t o r s , nuc lea r m e d i c i n e , 
water c h e m i s t r y , su r face phys ics , t rop ica l 
plants and a n i m a l s . 
The INIS H e a d q u a r t e r s have p rov is ion 
for au tomat ic up-pos t ing of the b r o a d e r t e r m s , 
that is to say, i f only the n a r r o w e r t e r m s a r e 
a s s i g n e d to a document , the a p p r o p r i a t e b r o a -
de r t e r m s a r e au toma t i ca l l y added by the compu-
t e r , We, at BARC, do not have this p rov is ion 
in our c o m p u t e r p r o g r a m s ; hence , our subject 
de sc r i p t i on l imi t ed to nine d e s c r i p t o r s a l s o in-
c ludes the b r o a d e r t e r m s . 
The r e q u i r e m e n t s of the local u s e r s a r e 
m o r e gene ra l in na ture while those a t the i n t e r -
nat ional level a r e m o r e specif ic and highly t ech -
nical in n a t u r e . The in te rna t iona l s t a n d a r d tool 
m a y not have g e n e r a l subject cove rage to that 
extent . 
INIS: T h e s a u r u s i s updated f rom t ime 
to t i m e but we cannot go on switching over to 
new updated l i s t as our e a r l i e r data was p r o c e s -
sed acco rd ing to the e a r l i e r edi t ion. C e r t a i n 
t e r m s a r e dele ted f rom new edi t ion w h e r e a s we 
have to continue with them at l e a s t for some 
pe r iod . F o r c e r t a i n d e s c r i p t o r s , 'USE' re -
f e r e n c e s a r e newly added which we have to 
indica te wi th the help of c o r r e l a t i o n . 
7 USER P R O F I L E 
U s e r s a r e r eq u es t ed t o indicate t he i r 
in format ion r e q u i r e m e n t s in t h e i r own words 
and under l ine the keywords . The u s e r ' s d e s -
c r ip t ion is s tudied carefu l ly and the concepts 
a r e ident i f ied. Relevant subject c a t e g o r i e s 
f rom IAEA-INIS-3 : Subject C a t e g o r i e s and 
Scope Desc r ip t i ons a r e al loted for gene ra l 
s e a r c h . F u r t h e r , the l i s t of documents is fu r -
nished with d e s c r i p t o r s , b r o a d e r t e r m s and r e -
la ted t e r m s a r e added w h e r e v e r r e q u i r e d . The 
indexing at th is s tage is dealt with g r e a t e r depth 
giving all poss ib le app roaches for r e t r i e v a l to 
ove rcome the l imi t of nine d e s c r i p t o r s of the 
input s t age . A m a x i m u m of 27 d e s c r i p t o r s a r e 
al lowed for u s e r profile (App. 3). 
71 Complex c a s e s 
C e r t a i n c a s e s cons i s t of complex u s e r 
desc r ip t ion , envisaging one or m o r e specif ic 
sub jec t s . He re ' o n e ' u s e r d e s c r i p t o r i s t r e a t e d 
as ' two ' o r ' m o r e ' u s e r q u e r i e s , al lowing each 
que ry to cons i s t of a m a x i m u m of 27 d e s c r i p t o r s . 
72 S e a r c h s t r a t e g y 
If the r e q u i r e m e n t s of the u s e r s a r e 
gene ra l in na tu re , the ca t ego ry wise s e a r c h is 
found to be s a t i s f a c t o r y but for speci f ic q u e r i e s , 
the s e a r c h i s d e s c r i p t o r - w i s e . 
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8 RETRIEVAL EFFICIENCY AND 
LIMITATIONS OF UTILIZING INIS 
THESAURUS AT LOCAL L E V E L 
The r e t r i e v a l eff ic iency is dependent on 
a n u m b e r of f a c to r s affecting the s y s t e m . Util i ty 
of INIS T h e s a u r u s as an indexing tool depends 
on : 
a) V a r i a t i o n s due to local r e q u i r e m e n t s 
b) L imi t a t i ons of the software developed 
c) L imi t a t i ons of the h a r d w a r e fac i l i t i es 
ava i lab le 
d) Indexing depth at the input s tage 
e) Number of r e c o r d s in the m a s t e r file 
f) Number of r e l evan t r e c o r d s 
g) T i m e taken for r e t r i e v a l 
h) R e t r i e v a l logic used 
i) Number of false d rops 
The r e t r i e v a l efficiency in i ts s t r i c t 
sense cannot be eva lua ted due to so many h a r d -
ware and sof tware l i m i t a t i o n s . But the overa l l 
util i ty of INIS ; T h e s a u r u s as an indexing tool at 
local level can be well judged by the expe r i ence 
gained. While p r o c e s s i n g the BCR data with 
v e r y sl ight va r i a t i ons in indexing t e r m s , i t can 
be cons ide red as useful and efficient indexing 
tool. If in our sof tware the up-pos t ing p rov i s ion 
and the Boolean o p e r a t o r s and, or , not were 
included, the eff iciency is expected to i n c r e a s e . 
With sl ight i m p r o v e m e n t s in our p r o g r a m s to 
include s o m e m o r e indexing depth at the input 
stage m a y a l s o p rove useful . In shor t , I m a y 
conclude that the INIS : T h e s a u r u s (Rev. 8) 
coverage of the subjec t field ' n u c l e a r sc ience 
and technology' is nea r ly complete and m e e t s 
m o s t of our indexing r e q u i r e m e n t s . 
The SD1 L i s t (App, 2} in the f o r m of 
compute r p r in tou t is sent to the u s e r s , along 
with a f eed-back form (App. 4). The comments 
r e c e i v e d f rom the u s e r s a r e va luable and art; 
u t i l ized for improving the subject approach and 
overa l l p r o c e s s i n g of the data . 
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